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Carotid duplex scanning has been recognized for
years as the noninvasive test of choice to quantify
internal carotid artery (ICA) stenosis. Indeed, it has
been shown to be sufficiently reliable in the identifi-
cation of carotid atherosclerosis to be safely used as
the sole means of preoperative imaging before
carotid endarterectomy (CEA).1-5 The role of CEA
in the treatment of atherosclerotic ICA stenosis has
been clarified with the publication of the results of
the Asymptomatic Carotid Atherosclerosis Study
(ACAS) and North American Symptomatic Carotid
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Purpose: Duplex scanning is often the sole imaging study before carotid endarterectomy
(CEA). Patients with bilateral severe internal carotid artery (ICA) stenosis may be con-
sidered for bilateral CEA. High-grade ICA stenosis, however, may artifactually elevate
velocity measurements used to quantify stenosis in the contralateral ICA. It is unknown
whether ipsilateral CEA will influence duplex determination of the presence of a con-
tralateral 60% to 99% ICA stenosis. This study was performed to determine whether a
single preoperative duplex scan is sufficient to plan bilateral CEA.
Methods: Preoperative and early postoperative carotid duplex scans in patients with bilateral
ICA stenosis who underwent unilateral CEA were reviewed. Changes in duplex scans that
determined stenosis in the ICA contralateral to the CEA were analyzed. Previously validat-
ed criteria used to determine 60% to 99% ICA stenosis were a peak systolic velocity (PSV)
of 260 cm/sec or more combined with an end diastolic velocity (EDV) of 70 cm/sec or
more.
Results: Over an 8-year period, 460 patients underwent CEA; 107 patients (23.3%) had
an asymptomatic 50% to 99% contralateral ICA stenosis by standard criteria (PSV, >125
cm/sec) and an early postoperative duplex scan examination. Of these 107 patients, 38
patients (35.5%) had duplex scan criteria for 60% to 99% contralateral ICA stenosis. In
these 38 patients, there was a mean postoperative PSV decrease of 47.7 cm/sec (10.1%)
and a mean EDV decrease of 36.0 cm/sec (19.3%) in the ICA contralateral to the CEA.
Eight of 38 (21.1%) preoperative contralateral 60% to 99% ICA lesions were reclassified
as less than 60% on postoperative duplex scanning. Six of 69 (8.7%) preoperative lesions
of less than 60% were reclassified as 60% to 99% on postoperative duplex scan. These six
preoperative examinations were all close to the criteria for 60% to 99% stenosis (mean
PSV, 232.5 cm/sec; mean EDV, 62.5 cm/sec).
Conclusion: One-fifth of patients with apparent 60% to 99% contralateral ICA lesions
before the operation have less than 60% stenosis when restudied with duplex scan after
unilateral CEA. Lesions below but near the cutoff for 60% to 99% may be reclassified as
60% to 99% on the postoperative duplex scan. These findings mandate that when duplex
scanning is used as the sole imaging modality before CEA, patients with severe bilater-
al carotid stenosis must have an additional carotid duplex examination before operation
on the second side. (J Vasc Surg 2000;31:282-8.)
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Endarterectomy Trial (NASCET).6-8 However, in
both studies, the benefit of CEA was clearly depen-
dent on the minimization of perioperative morbidi-
ty. In the ACAS study, in particular, cerebral angiog-
raphy alone accounted for nearly one half of all peri-
operative strokes.8 Limiting the use of angiography
before CEA, especially in the setting of asympto-
matic disease, is clearly desirable.
We have previously validated duplex criteria for
determining 60% to 99% stenosis of the ICA to per-
mit identification of patients who qualify for pro-
phylactic CEA on the basis of ACAS results.9 Such
criteria rely on velocity measurements. Higher blood
flow velocities generally indicate more severe steno-
sis. However, flow velocities through an ICA oppo-
site an ICA occlusion may be artificially elevated.10-12
In such cases the measured velocity in the patent
ICA suggests a greater degree of stenosis than is
actually present angiographically. However, the
reported effects of a contralateral high-grade steno-
sis on the measurements of ipsilateral ICA stenosis
have not been uniform. Some ICAs opposite high-
grade lesions show higher than expected velocities
when compared with the degree of angiographic
stenosis present, and others do not.11-15
We postulate that, when patients have bilateral
carotid stenosis at the time a unilateral CEA is per-
formed, the contralateral duplex findings may be
altered after the operation. If the velocity changes
are of sufficient magnitude, the changes may lead to
reclassification of the degree of stenosis in the ICA
contralateral to the endarterectomy. We performed
this study to determine the effects of unilateral CEA
on the duplex scan findings in the contralateral ICA
in patients with bilateral carotid stenosis. In particu-
lar, we wished to determine whether the endarterec-
tomy resulted in reclassification of a contralateral
60% to 99% ICA stenosis to a lesser degree of steno-
sis. In such cases patients initially considered for
staged bilateral CEA would then be treated with
only a unilateral procedure.
METHODS
Patients who underwent CEA between 1990 and
1998 were identified from a vascular surgical database
at Oregon Health Sciences University and the
Portland Veterans Affairs Medical Center. Patients
with an asymptomatic contralateral ICA stenosis of
50% to 99% by standard University of Washington cri-
teria16,17 and who had a preoperative carotid duplex
scan performed within the month before the CEA
and a postoperative duplex scan within 6 months after
the CEA were chosen for further analysis.
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Patient demographics and atherosclerotic risk
factors at the time of surgery (smoking, hyperten-
sion, diabetes mellitus, and coronary artery disease
[angina, congestive heart failure, coronary artery
bypass grafting, or coronary angioplasty]) were doc-
umented. Symptoms of cerebrovascular disease
(stroke, transient ischemic attack, amaurosis fugax,
or previous endarterectomy) were also recorded.
The indication for the current CEA was recorded as
asymptomatic, transient ischemic attack, amaurosis
fugax, or stroke.
Carotid artery duplex examinations were per-
formed by registered vascular technologists who used
color duplex scanners (Acuson 128; Acuson, Inc,
Mountain View, Calif) in the vascular laboratories at
the Oregon Health Sciences University Hospital or
the Portland Veterans Affairs Medical Center. Velocity
waveforms were obtained from the proximal, mid,
and distal ICA and from the common carotid artery
low in the neck and just proximal to the bulb.
Preoperative carotid duplex examinations were
reviewed, and the peak systolic and end-diastolic
velocities in the ICA and the peak systolic velocity in
the common carotid artery were recorded for the
ipsilateral (the side to undergo CEA) and the con-
tralateral side.
Contralateral lesions with a peak systolic velocity
(PSV) of 260 cm/sec or more and an end-diastolic
velocity (EDV) of 70 cm/sec or more were classified
as 60% to 99% stenosis (ACAS+), according to our
previously determined and validated duplex criteria.9
Lesions with a PSV of less than 260 cm/sec or an
EDV of less than 70 cm/sec were considered to be
less than 60% (ACAS–).
The patients’ postoperative carotid duplex exam-
inations after CEA were reviewed, and similar data
were recorded. Changes in the PSV and EDV in the
contralateral ICA were quantified. The classification
of an ICA stenosis as 60% to 99% was documented.
Changes in classification were documented as
“ACAS+ to ACAS–” status and “ACAS– to ACAS+”
status. The effect of the initial PSV, EDV, indication
for CEA, and degree of stenosis in the operated and
unoperated ICAs on the changes in classification of
contralateral ICA stenosis (ACAS+ or ACAS– status)
were examined by t-test analysis and two-way con-
tingency tables.
RESULTS
Four-hundred sixty patients underwent CEA dur-
ing the study period. With the use of the standard
University of Washington duplex criteria for classify-
ing ICA stenosis, 176 patients (38.2%) had an asymp-
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tomatic 50% to 99% stenosis in the ICA contralateral
to the operated side. Sixty-nine patients (39%) were
excluded because either no postoperative duplex
examination was obtained or because the first follow-
up examination was obtained more than 6 months
after CEA. One-hundred seven patients had under-
gone both preoperative and early postoperative
duplex examinations. These 107 patients were chosen
for further investigation and accounted for 23.3% of
all patients who underwent CEA during this period.
Characteristics of the 107 patients are shown in
Table I. Ninety-one percent of the patients were for-
mer or current smokers. The indications for opera-
tion were asymptomatic high-grade stenosis in 47%,
transient ischemic attacks in 38%, and stroke in 15%
of the patients. Fifty-four patients underwent left
CEA, and 53 patients underwent right CEA.
On preoperative duplex scanning, the 107
patients had a mean PSV of 264 cm/sec and a mean
EDV of 94 cm/sec in the ICA contralateral to the
side of planned CEA. Thirty-eight of these 107
patients (35.5%) had lesions that met the criteria for
60% to 99% ICA stenosis (PSV, ≥260 cm/sec; EDV,
≥70 cm/sec). These 38 patients had a mean PSV of
401 cm/sec and a mean EDV of 158 cm/sec. Sixty-
nine of the 107 patients (64.5%) did not meet the
criteria for 60% to 99% ICA stenosis in the ICA con-
tralateral to the planned CEA. In these patients, the
mean PSV was 188 cm/sec and the mean EDV was
56 cm/sec (P < .001; ACAS+ vs ACAS– status, both
PSV and EDV).
The first postoperative carotid duplex examina-
tion was performed between 1 week and 6 months
after CEA. The mean time to the first postoperative
duplex was 2.5 months. All patients had evidence of
successful endarterectomy with patent repairs and
no severe stenoses in the operated carotid artery. On
the first postoperative duplex study of the unoperat-
ed ICA in the 107 patients, there was an overall
decrease in PSV of 27 ± 79 cm/sec (mean ± SD) and
a decrease of 19 ± 42 cm/sec in EDV. The mean
percentage decrease in the PSV on the first postop-
erative duplex study was 9.1% and in the EDV was
13.9% (Table II).
In the 38 preoperative ACAS+ status contralater-
al ICA lesions (PSV, ≥260 cm/sec; EDV, ≥70
cm/sec), there was a mean decrease of 48 cm/sec in
the PSV and 36 cm/sec in the EDV on the first
postoperative duplex scan. The 69 patients with
ACAS– status lesions had a mean decrease in the
ICA of 16 cm/sec in the PSV and 7 cm/sec in the
EDV (Table II). The decreases in the PSV and EDV
seen in ACAS+ status preoperative lesions were sig-
nificantly greater than those seen in the ACAS– sta-
tus group (both P < .05).
In the 38 patients who were classified before the
operation as having 60% to 99% ICA stenosis con-
tralateral to the planned CEA, the conditions of eight
patients (21.1%) fell below the velocity threshold for
classifying ICA stenosis as 60% to 99% on the first
postoperative duplex scan (Table III). These eight
patients had a lower preoperative mean PSV (320 vs
422 cm/sec; P < .01) and a lower mean EDV (124
vs 168 cm/sec; P = .07) than the 30 patients who
remained ACAS+ status. There was no greater
decrease in the mean PSV (78 vs 40 cm/sec; P = .30)
and EDV (61 vs 30 cm/sec; P = .17) seen in the first
postoperative duplex scan in these eight patients than
in the 30 patients who remained ACAS+ status.
Table I. Patient demographics (n = 107 patients*)
Demographic No. of patients (%)
Men 82 (76.6)
Hypertension 79 (73.8)
Coronary artery disease 58 (54.2)
Diabetes mellitus 34 (31.8)
Peripheral vascular disease 31 (29.0)
Hyperlipidemia 36 (33.6)
Tobacco
Current 39 (36.4)
Former 58 (54.2)
Never 10 (9.3)
*Median age, 68 years.
Table II. Changes in first postoperative duplex scan
Change in mean Change in mean
PSV (cm/sec:% EDV (cm/sec:%
Patients change in PSV) change in EDV)
>50% stenosis (n = 107) –27.0:–9.1 –18.7:–13.9
60% to 99% stenosis on –47.7:–10.1 –36.0:–19.3
preoperative exam-
ination (n = 38)
<60% stenosis on pre- –15.8:–8.7 –6.8:–10.2
operative exami-
nation (n = 69)
Table III. Comparison of preoperative and post-
operative ICA classification of 60% to 99% stenosis
Postoperative duplex scan (n)
Preoperative duplex scan 60% to 99% <60%
60% to 99% 30 8
<60% 6 63
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All eight patients who were reclassified from
ACAS+ to ACAS– status had PSVs of 380 cm/sec or
less on the initial examination of the contralateral
ICA, and all patients with a contralateral ACAS+
lesion that had a PSV of more than 380 cm/sec
remained ACAS+ status after ipsilateral CEA. Only
10 of the 30 patients who remained ACAS+ status
had a PSV of 380 cm/sec or less on the initial
duplex scan (Fig 1). Twenty of the 30 patients who
remained ACAS+ status had a PSV of more than 380
cm/sec on their preoperative duplex scan. With a
cutoff level of 380cm/sec or less to predict patients
who would lose ACAS+ status, the sensitivity was
100%; the specificity was 66.7%; the positive predic-
tive value was 44.4%, and the accuracy was 73.7%.
Similarly, with a cutoff level of more than 380
cm/sec to predict patients who would remain
ACAS+ status, the sensitivity was 66.7%; the speci-
ficity was 100%; the positive predictive value was
100%, and the accuracy 73.7%. A similar evaluation
of EDV revealed no threshold value (Fig 2).
On the preoperative duplex studies, 69 patients
had ICA stenosis of less than 60% in the unoperated
ICA. Of these 69 patients, six patients (8.7%) had
lesions that met the criteria for classification as 60%
to 99% stenosis on the first postoperative duplex
scan (Table III). These six patients had preoperative
values that were close to the 60% to 99% threshold
levels (mean PSV, 233 cm/sec; mean EDV, 63
cm/sec), and the PSV was significantly higher than
the 63 patients who remained below the 60% to 99%
threshold (mean PSV, 233 vs 183 cm/sec; P = .03).
The mean PSV and EDV in the operated ICA
was not significantly different in the eight patients
whose velocities fell below the ACAS+ threshold and
in the 30 patients whose velocities remained above
the threshold (PSV, 407 vs 421; P = .73; EDV, 163
vs 160; P = .91, respectively). Similarly, the indica-
tion for operation and the age of the patient had no
predictive value on which patients with ACAS+ sta-
tus changed ACAS classification of the contralateral
ICA after CEA.
When the patients were classified according to
the University of Washington criteria, 25 of the 107
patients (23%) had a D+ (80%-99%; EDV, ≥140
cm/sec) stenosis in the contralateral ICA on the pre-
operative duplex scan. Of these 25 patients, nine
patients (36%) fell into the D category (50%-79%)
on the first postoperative duplex scan. None of the
82 patients with preoperative D lesions increased to
D+ lesions on the first postoperative duplex scan.
DISCUSSION
Since the results of NASCET and ACAS were
published,18 CEA is being performed with increas-
ing frequency. Concurrently there has been a trend
towards minimizing the use of preoperative arteri-
ography, with CEA performed with the use of
duplex scanning as the primary mode to assess
carotid stenosis before the operation.
Our group has previously developed duplex
scan–derived blood flow velocity criteria for identify-
ing 60% to 99% ICA stenosis (the level of ICA steno-
sis determined to benefit from prophylactic CEA in
the ACAS study).8,9 Duplex scan–derived blood
flow velocity values from an ICA opposite a con-
tralateral ICA occlusion or high-grade stenosis may
be higher than anticipated when compared with the
degree of angiographic stenosis present in the ipsi-
lateral ICA. Fujitani et al10 and Hayes et al12 have
Fig 1. Preoperative PSV of the 30 patients who remained
in the 60% to 99% category (ACAS+/+) and of the eight
patients whose condition fell below the 60% to 99% cate-
gory (ACAS+/–) on postoperative duplex examination.
Fig 2. Preoperative EDV of the 30 patients who remained
in the 60% to 99% category (ACAS+/+) and of the eight
patients whose condition fell below the 60% to 99% cate-
gory (ACAS+/–) on postoperative duplex examination.
found that contralateral occlusion leads to an over-
estimation of ICA stenosis with standard duplex scan
criteria. The effect of CEA on duplex-determined
stenosis in the contralateral unoperated ICA that
meets duplex scan criteria for a level of stenosis con-
sistent with an ACAS+ lesion has not been studied
previously. Such information is, however, important
in planning CEA when duplex scanning is used as
the sole means of preoperative assessment of carotid
stenosis.
Overall, in 107 patients with an asymptomatic
ICA stenosis of 50% to 99% (PSV, >125 cm/sec)
opposite an ICA that underwent CEA, there was a
mean decrease of 27 cm/sec in the PSV and 19
cm/sec in the EDV after CEA. With the use of our
previously reported criteria for identifying ICA
stenosis of 60% to 99%, 8 of 38 patients (21.1%)
with apparent 60% to 99% stenosis of the unoperat-
ed ICA on the preoperative duplex scan no longer
met the criteria for 60% to 99% stenosis on the post-
operative duplex scan. These eight patients did have
a mean preoperative PSV that was lower than the 30
patients whose velocities were maintained above the
60% to 99% threshold.
A cutoff value for PSV of 380 cm/sec or less on
the preoperative duplex scan had an accuracy of
74%, a sensitivity of 100%, and a specificity of 67% in
predicting the change from ACAS+ to ACAS– sta-
tus. There were no other clinical parameters that
separated the eight patients whose contralateral ICA
stenosis opposite the CEA went from ACAS+ to
ACAS– status from the remaining 30 patients who
remained ACAS+ status.
A small number of patients (6 of 69 patients;
8.7%) who did not meet the criteria for 60% to 99%
stenosis in the artery contralateral to CEA on the
preoperative duplex scan did meet these criteria on
their first postoperative duplex scan. All these
patients, however, were close to the threshold on
preoperative testing, and their condition would nat-
urally merit close surveillance. This change in classi-
fication is not unexpected because patients with
higher ICA PSVs are known to progress more fre-
quently to ACAS+ lesions than patients with a lower
PSV.19
Our findings are similar to those of Busuttil et
al,11 who found that duplex scan, in comparison to
angiography, overestimated the degree of stenosis in
27% of ICAs contralateral to a high-grade stenosis.
In 85 patients who were examined after operation
with duplex scanning, there was an average decrease
in peak systolic frequency of 1175 Hz (approxi-
mately 36 cm/sec) and end-diastolic frequency of
475 Hz (approximately 15 cm/sec) after contralat-
eral CEA. In these 85 patients, 51% had a decrease
in duplex scan–estimated ICA stenosis of one cate-
gory of stenosis. These authors, however, did not
provide information on the number of patients who
were changed from a category of ICA stenosis severe
enough to warrant prophylactic endarterectomy to
one below the currently established threshold for
operation. In a similar report, Fujitani et al10 noted
that the duplex scan overestimation of stenosis is
more common in less severe categories of stenosis.
The explanation for the overall fall in velocities
after contralateral CEA is likely related to changes in
the distribution of blood flow to the brain. With
CEA restoring flow in a severely diseased ICA, over-
all volume flow to the brain can be maintained with
less flow in the remaining diseased contralateral
ICA. Measured blood flow velocities will therefore
decrease in the unoperated ICA. van Everdingen et
al,15 with the use of magnetic resonance imaging
have shown that, in ICAs opposite a 70% to 99%
stenosis or occlusion, there is frequently an overesti-
mation of stenosis because of an increase in PSV.
This elevation in PSV was found to correlate with
increased volume flow through the ICA.
Modified velocity criteria have been proposed for
the determination of the severity of ICA stenosis
opposite a high-grade ICA stenosis or occlu-
sion.10,13 Such criteria may lead to improved accura-
cy of duplex scanning in the setting of contralateral
high-grade ICA stenosis or occlusion.10,13
Based on our data, staged bilateral CEA with
duplex scan as the sole imaging modality should not
be performed without an interval cervical carotid
duplex examination. In our experience, 21% of con-
tralateral ACAS+ lesions on preoperative duplex scan
no longer met 60% to 99% criteria on postoperative
duplex scanning. Those lesions with very high PSVs
(>380 cm/sec) remained in the 60% to 99% catego-
ry more often than those with a lower PSV. Both
groups, however, clearly required interval duplex
examination before staged CEA because of both the
possibility of change in classification in the group
with lower PSVs and the need to confirm continued
patency of the ICA in the group with very high
PSVs. We conclude that interval duplex examination
is prudent in all patients who undergo staged bilat-
eral CEA without arteriography.
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Dr K. Wayne Johnston (Toronto, Ontario, Canada). If
a duplex study is reported as showing significant bilateral
carotid stenoses, the authors urge caution in the use of the
results of the original preoperative ultrasound study as a
basis for carrying out the endarterectomy on the second
side. This is a logical observation. 
For patients with bilateral carotid stenoses, after repair
of one carotid, please comment on the importance of the
following two factors in determining whether the con-
tralateral velocity will fall: (1) the severity of the lesion that
was repaired (you suggest that it was not important, but I
would have hypothesized that the velocity would fall more
when the first lesion was severe); (2) the severity of the
vertebral artery disease as assessed by duplex scanning.
With bilateral carotid disease, the vertebral arteries may be
a major source of collateral supply to the brain; if the
patient has vertebral disease, after CEA, I would have
expected the velocity to fall. 
With bilateral carotid disease, the velocities may be
artificially increased on both sides. Because your data
showed that the second side was in error in 21% of cases,
there might have been an overestimation of the severity of
the lesion in up to 21% on the first side. At operation on
the first side, how often did the patient have a less severe
lesion than you had anticipated? Were all endarterectomies
patent and did their velocities return to normal? 
The average amount that the velocities fell was 10% to
15%. How repeatable are the velocity measurements in
your vascular laboratory? Is this variability significantly less
than the 10% to 15% fall that you observed? 
Please clarify my confusion on the difference between
the definition of an ACAS severity of stenosis used in your
study versus the definition that you also used of University
of Washington criteria. Why not use one definition and say
that your initial group for selection of patients had an
ACAS stenosis of greater than 15% rather than saying that
you selected patients that had a greater than 50%
University of Washington criteria? 
Although peak velocity and end diastolic measure-
ments are of diagnostic accuracy, and we all use them,
given that current scanners provide high-resolution images,
why not use the results of the image in your determination
of the severity of a lesion? After all, if a severe lesion is clear-
ly demonstrated on the B scan image, it is a severe lesion.
DISCUSSION
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Conversely, if a significant lesion is not imaged, would you
operate on the basis of velocity measurements only? 
If you operate on the basis of ultrasound scanning, what
technical criteria must your ultrasound study fulfill before
you are actually prepared to go ahead with the operation? 
Dr Moneta. Your first question concerned the severity
of the operated lesion and possible vertebral artery disease.
The PSVs, the EDVs, and, by inference, the stenosis in the
operated ICA did not predict a fall in contralateral ICA
velocities.
Our vascular laboratory does not quantify vertebral
artery stenoses other than to describe whether they demon-
strate prograde or retrograde flow. Only a few patients in this
study had coexisting subclavian steal. I think that is too few
for drawing any conclusions with regard to vertebral disease. 
You also asked whether the operated arteries had less
severity of stenosis than expected. They all had high-grade
lesions, as assessed at operation. We did not do any ex vivo
determinations of stenosis in these arteries.
All CEAs were patent on the postoperative duplex
study. All but 17 had PSVs less than 125 cm/sec, and only
one had a PSV greater than 180 cm/sec.
There is variability in duplex scanning. This may
account for some of the changes in ACAS+ and ACAS–
studies of the contralateral unoperated ICA that had
velocities near the cutoff for 60%. Patients with high PSVs
(those with more than 380 cm/sec in the contralateral
ICA), however, remained uniformly ACAS+ after ipsilater-
al CEA, which suggests that variability of duplex scanning
will not influence post-CEA determination of a preopera-
tive ACAS+ contralesion when the preoperative contralat-
eral PSV is above this level. 
Why are duplex values for greater than 50% stenosis by
University of Washington criteria and a greater than 60%
stenosis by ACAS criteria so different? It is surprising that,
despite all the discussion that has been accorded this subject
in the recent years, this still remains a topic of confusion.
University of Washington criteria uses the bulb as the refer-
ence vessel in calculations of angiographic stenosis. ACAS
and the NASCET study use the distal ICA as the reference
vessel. A bulb is wider than the distal ICA, and a bulb-based
50% angiographic stenosis measurement is a minimal steno-
sis when measured angiographically with either the ACAS or
the NASCET method. I think it is crucial that these distinc-
tions be understood if one is to do CEA based on duplex
scans only and in accordance with the results of ACAS and
NASCET. We used the University of Washington criteria in
our study so that we could have patients with ICAs that had
some degree of atherosclerosis. We do not have specific cri-
teria for minimal lesions with the distal ICA-only thresholds.
What about image criteria for stenosis? Traditionally,
image analysis was inferior to velocity measurements; how-
ever, present data, some recently from Toledo, suggest that
better imaging is occurring with current machines and that
image analysis may be appropriate in future studies.
However, all the validated criteria in our laboratory are based
on velocity measurements, and therefore that is what we use. 
Finally, what are our criteria for performing CEA
without angiography? The criteria that we use apply to pri-
mary operations. The lesion must be an atherosclerotic
lesion. A good ipsilateral carotid pulse must be present.
The study should be technically satisfactory with visualiza-
tion of the ICA distal to the lesion and normal common
carotid artery velocities. 
Dr Harold J. Welch (Burlington, Mass). Yesterday at
the Peripheral Vascular Surgical Society we presented our
data on 110 patients; we found that, in patients who had
less than an 80% stenosis in the internal carotid (if the
lesion was removed by endarterectomy), there was little or
no change in all velocities or ratios on the other side.
Conversely, if they had a stenosis of more than 80%
removed, there was significant change in both PSVs,
EDVs, and the ratio. 
In addition, if they had a normal vertebral system,
there was a 9.4% reclassification rate of the ipsilateral
stenosis after contralateral endarterectomy. If they had an
abnormal vertebral system, there was a 21% rate of reclas-
sification after contralateral CEA. Our conclusions were
the same, and we agree with you, that these patients
should be rescanned before operating on the second side,
based on duplex scanning alone. 
What was the time from the CEA to the postoperative
duplex examination?
Dr James C. Watson (Seattle, Wash). Are these data
applicable, do you think, to 80% stenosis? In other words,
does an 80% stenosis drop to less than 80% after a contralat-
eral endarterectomy, because 80% is my threshold for asymp-
tomatic carotids? Why did you pick the 60% benchmark?
Dr Moneta. We picked 60% because that was the level
that has been validated by the ACAS study. Eighty per-
cent, I assume, is with the University of Washington crite-
ria, which is about equivalent to 60% by ACAS.
Interestingly enough, in our data as well, if we use the
University of Washington criteria, we still have change in
the postoperative status of the contralateral artery by our
duplex criteria. If they are 80%, about one third fall to less
than 80% by duplex following contralateral CEA. 
Most postoperative duplex studies were performed
within the first month; a few extended to 3 to 6 months
after their initial examination.
